Enhancing cisplatin sensitivity in MCF-7 human breast cancer cells by down-regulation of Bcl-2 and cyclin D1.
MCF-7 human breast cancer cells are relatively resistant to cisplatin treatment compared to other breast cancer cell lines. In order to identify possible targets for sensitizing the breast cancer cells to cisplatin treatment protein expression levels and the phosphorylation status of 27 different signaling proteins were examined. MCF-7 cells expressed high levels of anti-apoptotic Bcl-2 protein relative to more cisplatin sensitive breast cancer cells. After cisplatin treatment a decrease in cyclin D1 was seen in all the breast cancer cells studied. Therefore, Bcl-2 and cyclin D1 were chosen as putative targets for increasing cell death and growth arrest induced by cisplatin, thereby enhancing the drug sensitivity in MCF-7. RNA interference, using Bcl-2- and cyclin D1- siRNAs sensitized MCF-7 cells to cisplatin treatment and by simultaneous knockdown of both Bcl-2 and cyclin D1 further sensitization was seen. This shows the potential of targeting both apoptotic- and cell cycle-regulating pathways to enhance the effect of chemotherapy.